The monosynaptic Hoffmann reflex (H-reflex) has been extensively used to investigate the 52 transmission efficiency of group Ia projection onto the α-motoneuron pool. It has been 53 employed since the 1980s as an effective tool to investigate changes occurring at the level of 54 the spinal loop in various functional motor performances, such as postural control (Capaday 55 and Stein 1986; Trimble et al. 2000) . It has been widely demonstrated that change in posture 56 modulates the segmental reflex response which decreases as the complexity of the postural 57 task increases. Several investigations have indeed shown that the H-reflex in the plantar 58 flexors (PFs) is down-regulated when subjects are in a quiet standing condition as compared 59 to sitting (Katz et al. 1988 ; Kawashima et al. 2003) or to supine (Chalmers and Knutzen 2002) change in the background activity of the muscles involved in the postural task. Some of these 63 authors, however, did not take into account the effect of the postural background EMG 64 activity, while others removed it, whether by comparing different passive conditions (i.e. 65 supported and standing, limiting EMG activity as much as possible, Kawashima et al. 2003 ; 66 Shimba et al. 2010) or by comparing equally active postural conditions (i.e. supported and 67 standing, maintaining EMG activity constant in each stance, Bove et al. 2006) . In this way, 68 they bypassed the influence of the spontaneous activity of postural muscles on the 69 transmission efficiency of Ia afferent-α motoneuron synapses, during an upright standing task. 70
It has been extensively demonstrated that the H-reflex is modulated by voluntary muscle 71 contraction. Facilitation was observed during an active sitting or prone condition compared to 72 an equivalent passive condition. In this regard, a progressive increase in the soleus H-reflex was observed at weak contraction intensities, ranging from 10 to 30% of the plantar flexor 74 MVC (Angulo-Kinzler et al. 1998; Stein et al. 2007) . 75
A recent study has shown that in upright standing, the EMG activity of the calf muscles is 76 around 10% of that recorded during their MVC (Billot et al. 2010) . It is therefore interesting 77 to note that although the spontaneous contraction of postural muscles in the standing position 78 is in the range of efforts facilitating the excitability of motoneurons, the H-reflex is generally 79 down-regulated. Several neurological mechanisms, acting by means of presynaptic and/or 80 postsynaptic inhibition of motoneurons, have been suggested in the literature as mediating H-81 reflex changes during different environmental conditions. However, before precise 82 neurological mechanisms can be identified, a simple question needs to be addressed. If the H-83 reflex is potentiated by weak muscle activity but depressed by body position, what is the 84 specific contribution of each of these factors to the transmission efficiency of the Ia afferent 85 input, when standing posture is assumed? To address this question, we recorded the H-reflex 86 on the soleus (SOL), medial gastrocnemius (MG) and lateral gastrocnemius (LG) in different 87 experimental conditions: seated at rest, upright standing and seated with a muscle activity 88 equivalent to that produced during upright standing. In order to compare H-reflex among 89 subjects and conditions, its amplitude has to be normalized to the maximal compound action 90 potential (M-wave) obtained in each condition (Zehr 2002 Furthermore, we extended our investigation to the gastrocnemii, in order to complete 103 observations of earlier studies which generally focused only on SOL H-reflex modulation 104 with change in posture. Postural control requires the activation of the whole triceps surae 105 group, which is composed of very different muscles as seen from the architectural, the 106 myotypology (Johnson et al. 1973) or the innervation (Young et al. 1983 ) point of view. In 107 this context, it seems reasonable to suppose that neural control may be muscle-specific. 108
Earlier studies support this assumption, showing that the modulation of the H-reflex 109 amplitude may differ between SOL and MG according to the muscle contraction type (Duclay 110 et al. 2008 ) and during different hopping tasks (Moritani et al. 1990 ). Moreover, if we 111 consider : i) that the density of muscle spindles is more than two times higher in SOL than in 112 gastrocnemii (i.e. SOL receives greater spindle feedback) (Tucker and Turker 2004; Voss 113 1971) ; ii) that the primary afferents principally depolarize slow-twitch α-motoneurons 114 (Koerber and Mendell 1991; Lev-Tov 1987) , the proportion of which is higher in SOL than in 115 gastrocnemii, and finally iii) that pre-synaptic inhibition could be differently organized in 116 gastrocnemii than in SOL (Nielsen and Kagamihara 1993), it can be expected that SOL and 117 gastrocnemii H-reflexes are differently modulated by changes in posture and muscle activity. 118
In light of these considerations, the present study was thus designed to investigate how 119 muscle activity and body orientation contribute to spinal transmission modulation in the 120 triceps surae when moving from a sitting to a standing position. responses. We observed that M-wave, H-reflex, H max /M max and M at-Hmax were not modulated 149 by strapping the feet. We can thus assume that our results were not affected by this 150 methodological detail. 151
The centre of rotation of the dynamometer shaft was aligned with the anatomical ankle 152 flexion-extension axis. Subjects were securely stabilized by two crossover shoulder harnesses 153 and a belt across the abdomen. Particular care was taken in monitoring subjects' posture and 154 in avoiding head rotations during the test in order to maintain constant cortico-vestibular 155 influences on the excitability of the motor pool and to limit afferent feedback from other 156 peripheral receptors, i.e. Golgi tendon organs, cutaneous and joint afferences (Schieppati 157 1987; Zehr 2002) . where the greatest H-reflex potential in SOL was evoked, was located with a hand-held 186 cathode ball (0.5 cm diameter). Once determined, the cathode electrode was firmly fixed to 187 this site by taping. Since the electrical stimulation was optimized for the SOL, it is possible 188 that gastrocnemii H-reflexes were submaximal at SOL H max intensity, instead they were found 189 to be maximal or obtained in the ascending part of the recruitment curve for all subjects, The PF and DF MVCs were determined as the highest torque value, measured over three 237
trials. 238
The target PF torque produced in the SA condition was analysed over a 500 ms period 239 preceding the electrical stimulation and calculated as being the mean over eight contractions. 240
The average value was normalized to the PF MVC torque. 241 242
Evoked potentials 243
For each muscle of the PF group, the peak-to-peak amplitude of H max , M at-Hmax and M max and 244 the V-wave were calculated as a mean over four recordings in each experimental condition. 245
The H max /M max was calculated in order to assess the proportion of motor units activated by the 246 Ia afferents and the V/M max to apprise the amount of the descending command (Pensini and 247
Martin 2004). As potentials may be potentiated by muscle contraction, the peak-to-peak 248 amplitude of M max used for normalization was determined in each specific experimental 249 condition. In order to ensure that the same proportion of α-motoneurons was activated by the 250 electrical stimulation in each experimental condition, the M at-Hmax /M max obtained in the 251 passive condition was compared to that obtained in the active condition ( The statistical analysis did not reveal any significant asymmetries between the two legs for 281 either mechanical or neurophysiological responses in any of the three experimental 282 conditions. Lateral dominance did not seem to affect spinal excitability confirming previous 283 observations by . higher in SA compared to US and was higher in MG compared to LG (Table 1. ). 298
299

Evoked potentials 301
The amplitude of H max was significantly higher (P < 0.001) for SOL than for MG and LG 302 over the three experimental conditions ( Table 2) . Irrespective of muscle, no difference was 303 observed in H max between SP and SA. The SOL H max was significantly (P < 0.01) higher in 304 both sitting conditions compared to US (+3.8 ± 3.0 mV for SP, and +4.8 ± 3.5 mV for SA), 305 while for gastrocnemii, no difference was observed among experimental conditions. There 306 was a significant effect of experimental condition and muscle without interaction on the M max . 307
The Post-hoc analysis showed that M max was significantly (P < 0.01) lower in SP (-2.6 ± 1.5 308 mV) and US (-2.0 ± 2.3 mV) than in SA, and significantly (P < 0.001) lower in MG (-7.0 ± 309 3.8 mV) and LG (-8.6 ± 4.1 mV) than in SOL. No significant difference was observed 310 between MG and LG. 311
There was a significant effect of experimental condition and muscle without interaction on the 312 V-wave. V-wave was equivalent in SA and US, and its amplitude was lower in MG (-0.17 ± 313 0.19 mV) and LG (-0.26 ± 0.20 mV) than in SOL. 314 315 316
EMG ratios 317
The ANOVA analysis revealed a significant interaction between experimental condition (SP, 318 SA, US) and muscle (SOL, MG, LG) on H max /M max . The SOL H max /M max was down-319 modulated by muscle activity; in fact, it was significantly (P < 0.05) lower in SA than in SP (-320 9.8 ± 9.4 %). The SOL ratio was also down-modulated by body position, thus lower in US 321 than in SA (-13.3 ± 11.6 %; P < 0.05). 322
In the gastrocnemii, the H max /M max was significantly (P < 0.05) lower in US than in SP (MG: -323 10.2 ± 10.4 %; LG: -14.5 ± 14.7 %) and SA (MG: -9.5 ± 10.1 %; LG: -10.7 ± 9.7 %). 324
The M at-Hmax /M max was similar in the three experimental conditions but was higher in MG 325 (+28.2 ± 30.9 %) and LG (+23.8 ± 31.6 %) than in SOL. 326
The statistical analysis of V/M max revealed no experimental condition effect, but a significant 327 muscle effect. V/M max was significantly (P < 0.01) higher in SOL (+1.0 ± 0.9 %) and MG 328 changes in H-reflex amplitude (Schieppati 1987) , did not differ between the two active 357 conditions (i.e. SA and US) in SOL, but was higher in SA than in US in both gastrocnemii. 358 This is due to the fact that SOL was the muscle of reference; indeed, in SA, subjects were 359 asked to perform a muscle contraction corresponding to the level of SOL EMG-RMS activity 360 recorded in US. 361
In the sitting session, the knee joint was slightly flexed compared to the upright stance (160° 362 vs. ~ 180°) in order to avoid maintaining joint hyperextension for the entire duration of the 363 session (~ 2h). 364
Our results showed that M max was potentiated by voluntary contraction. We thus used the M-365 wave evoked in each specific experimental condition for the normalization of evoked 366 potentials, as suggested in earlier investigations (Pensini and Martin 2004; Ruegg et al. 1990; 367 Zehr 2002) . 368
369
Effect of EMG activity on the reflex loop output 370
The present investigation shows that for muscle contractions of around 10% of the MVC, the 371 SOL EMG activity down-modulates the reflex response compared with rest (H max /M max : -372 10%), while earlier studies found an increase in SOL H-reflex amplitude for similar 373 contraction intensities. To understand the reason for the discrepancy between present and previous findings, it is worth mentioning that in most of these reports the reflex response was 375 not normalized by the M max obtained in the same experimental condition (Angulo-Kinzler et 376 al. 1998; Hultborn and Pierrot-Deseilligny 1979), and in one of them it was not normalized at 377 all (Angulo-Kinzler et al. 1998). It should be noted, simply for the sake of clarity, that in the 378 present study, the SOL H max was not modulated by the weak contraction, but M max increased, 379 suggesting a facilitation of the neuromuscular transmission and/or a possibly enhanced 380 electrogenic Na + /K + pumping (Fitch and McComas 1985) . 381
However, our divergent result could, at least in part, stem from the fact that unlike previous 382 investigations, we asked our subjects to perform bilateral, instead of unilateral contractions 383 observed a depression of ∼ 11 % from supine to standing. It should, however, be mentioned 444 that in these two latter studies, a different methodology was applied whose objective was to 445 avoid muscle contraction; measurements were carried out while trying to reduce, as much as 446 possible, the EMG activity of the SOL (passive upright standing).
Yet as previously mentioned, we also observed that the gastrocnemii have the same behaviour 448 as that of the SOL when passing from SA to US, with an H max /M max decrease of 9% for MG 449 and 11% for LG. This observation confirms the results of a previous study (Alrowayeh et al. 450 2011) in which, however, the comparison was made between a passive prone position and 451 standing, and therefore without taking into account the effect of the postural background 452 EMG activity. In addition to its confirmation of this earlier report, our study further 453 demonstrates that, differently from SOL, the reflex excitability of gastrocnemii is solely 454 dependent on body position. It thus appears that change in posture affects the H max /M max of 455 the whole triceps surae, but that the neuromuscular mechanisms responsible for this down-456 regulation may differ among synergist muscles. In conclusion, this investigation shows that weak muscle contraction (i.e. ~10% of the MVC), 492 differently from stronger muscle effort (i.e. more than 40% of the MVC), does not potentiate 493 the SOL H-reflex response, but unexpectedly down-regulates it. This supposes a different 494 control of the reflex loop output during very low in comparison to greater muscle efforts. 495
When passing from sitting to standing, the activity of lower limb muscles increases and body 496 position is modified. Our results show that the SOL H-reflex is sensitive to both of these modifications and that both similarly affect the segmental reflex response, accounting 498 respectively for 10 and 13% of the down-modulation in α-motoneuron excitability. On the 499 other hand, gastrocnemii were more sensitive to change in posture (H max /M max : ∼ 12 % lower 500 in US compared to SA) than to muscle activity (H max /M max : SP ≈ SA). To explain these 501 differences between the SOL and its synergists, we evoked a muscle-specific susceptibility in 502 spinal excitability to the inhibitory mechanisms. This means that, although passing from 503 sitting to standing affects the H max /M max of the whole triceps surae, the neural mechanisms 504 responsible for this change may differ among synergist muscles. It was also observed that PFs 
